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^. 

mm^r^h i b ^:imb-t.i>mm i tciBiio^ 

m(omizw^pm^^tix\<^i>zbiimb-thm$ 
mm^t^^j:h^b tmb't^mmijbmA<7)\,^'r 

3Xtt4liSi8<Oi|i^f4cV.--lP^^. ■ ; 

mm.^^:^^m^-t^xmb.. . . 
mt-^'mm^(>^j:hmwmm-iJMb . 

mb-ttmiiiu-^mf-<omij&, 
iooou 

L. mz. immzmifzm.wm±mmi\:jfo^j^m. 
^^immfiiu-fi^izm^, 

[00021 

i^m. s i Oimffymmimm^^xi^b v 
xm tti^Tyjumizx m^iz^pii^u-m 
"T-m^mx^^ii, minzm:mK^vim^ti 

T«!« 11 0 1 . xh'^^yiksiOtif^^^ii&m 



mS^^'^^i' 110 2, nSGaNay^'^' hMl 1 
03. nMAl GaN^'9-yKll 104, nSOaN 
m4 mi 1 0 5, I no.zGao.sN/I no. ojGa 

0. 96 mmt.'fj^Fmm 1 1 o 6 , psg a 

f'ii 1 10 7 , S i OjjiS^JftSvX^ 1 1 0 2mLt 

{cm bfz u >y rmm 120 pM 

A 1 GaN^'9>/ H®1 1 08, pSGaN3y:}':J'> 
ail 09, nSGaNay^'^' hSl 1 03±i:?e^ 
Six)tnamiil i 1 0, pSGaNay^'^'hBl 1 

0 9±fcX>9'f Tljetcmsti^rpany^'^ M 1 

1 1 i*>^>m§ifcv^s. 

10 0031 nMGaNay^'^'hJIl 103tt, ^ 

*^ i^mm^m^mw^x^i 1 0 2<oilv^G 
a NT«!i 110 1 ht*hm:L 0 s mwifm-^m.r> 
r, 1 1 o2JiA.fc36oa5 

aNny^-^hSl 1 0 3*<^«5t, Sh-(r>mbLXm 

[0004] :^mk^mu-i'm'i-x'ii. nmm 1 

1 10*>'?>aA$n/>:«a*«nSGaN3y^'i'Ml 

io3m-Mmzmi.V'yi^x}>^>(rmitii2o 
WTme!)mmizxm,b^^L^^m.-ti>» 

[00 0 5] 

i 1 0 2±<7)naG a N3 y^' ^'M 110 3 SrH-? 
pSny^':? hMl 1 1 1 fa^^t^SW$^^^ 

X>1.10 2±<0ni[GaN3>'^^'Ml 10 3** 

^fi^l.i0S*<S>S*«, ^ig14MllM;Sv;?.^' 110 2 
<7)4>'C»tta 115 0 (cffli-f S n SG a N 3 y ^ h® 

110 3 SraUTSI:fr|6lt:ma»»8£hJlv^m*«&o 

[0006] CKOfcA, fi!3R0Ni»*V-if3R^tOil[5(l 
lgijitt4 5~14 0Qi:^<, C:<7)^J6cOfi^^, 
^^<r>tz^^ 6 0-C#ffim«1', 5inWO3taJ:'7C0^ 
•C<^S^#5&<1 5 0I^SmTi:«*»<. %f^Xifi^ 

XT-m^ff)immmxh'>t:, t.ft. zvmx^^ 

5-3 0Vi:®<*5tJ^t, 
.[ 0 00 7 ] *%BHtt±SI^JS^$'S»T55r$tuttO 

^=i^=f-m^^^<L.. ^t>\,zm\ii!i]y-ifm=i-ff)m. 
[odos] 
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10 0 0 91 mico^mi. mmmwmmmx:^ 

[00 101 m^ffy^mLx. msmiim, 

xmimmioy-^-i^ Ym<r>mm^zmwm^^ivx 

Tiwi&^m^h^m^v-ii'm=f\izi6\^xwmm± 
mzm&x%tm.^m^h, 

[ 0 0 1 1 J S /i>t=, ^5i>it^m6#gt tTJi, ff 
[ 0 0 1 21 ^ /^tc. pTcD^gi: UTJi. 

msmm.^^x^mm.^y-^^hmi.-fi^z'y 
. u^y^^vmi-iznmmm-hxmti^h^b 

[00131 

. •^'Ai^^^ii^j^ftstti 1 n,A 1 tGai.^.tN (0^ 
s. Ogt. s + t^l) $:#tJt<Ot-rS. 

[ 0 0 1.4 1 . mmmmi i a i tc*%BHcogfls;ir(; 



A 1 NA> i.r Jl.l O 2; :riSG aNiJVrJ' ^ 1 0 

X^' 1 04. S i 02]K*>/i>^|.^HtSfiM«^X^ 
11 0. Hft*^<7>^»Jn;G.aNtmit® 1 0 5, nM 
A io.iGao..9N:75'7K«i0 6, I nGaNm^* 
^#F«it®lp7. P^Alo.iGao.gN^^ /h'P 
10 8. pSGaNnyrJ'r^fWlOQ. p.M«gll 
1 . nSmffil 1 21)^him.^1XX\^h, 

[00151 WFiiz. me<^ ( a ) ( c ) ^^\\X 

-m^mm^zmmt^. ■mm.mm:^ im. m 
ocvDmtnj!^) 2rfflv\ vrnwrnthxry't-T 

(NHa) . I I lW0^tLXY^)3i^f\^m*^J^. 
>y^^;l'T;W5-'>A; M;;<^;Hyi'*'>A. pS 
Wmt LX\LXi^^u^y^T^:L=.)V^if^^i^^M. 

(CpjMg) . pS:^|«!gji:tT*y>9J^^fflV\ 

[0016 i t-r. mocvTtmWizx^yr^rw^ 

10ica±tc:. Al N>'^77ril0 2)&J¥§50 0 
AT, nMGaNay^'i? f>«l 03i&J?§ 1 QumX 

[0 0 171 -s. itrieaiift^MocvD^gi oiR 

O3 m^^y%^'^J>>. 1^*1*1 X 1 0-«£i • cm) *» 

ii^mwrnrnMc-rx^ 1 6At:^xj\~±m^w- 
§ 0 . 3 ju mm^h . V i-e, ^mttiSRjit^v;^^ 

1 04{i, Xyt^^'U y^^fcrr I njOa-Snpj^' 
-^•yh^fflV\ Arff:^10-2tor r, a«jaS4 
box:. O2^ff3Xl0-5torr{CtJi:$0. 3fx 
mm-rs. CICIT. ^mttSHRfiK^-^J?.^ 1 04<^jS 
|gfflStt4 0 0!(»>^4 6 O-CfOiKi&i: Lfe. i<ofea(>, 
BltKtffcHaiU^nSGaNnyrJ'^' 1 0 3affl<0 

N (M^) miFff>mti^H^'of,z«. memnm 

[00181 <5Cfc. 7 * h h^^Xi? tT«^ 

w^ff)3:'yi-ymizxmm^m,-^-?x^ 104^ 
ili4Mm<7)x h7<r«kj^j£-f s. 0 . 

3ium<^S i 02*>^,^Sife»tt3HR*R^T^^ i 10. 
-vi%ti«®»5;28 0>um<o«iM4SlRjS«v;^^' 1 1 OSr; 

mm- 1, cci-c. <i i-2p>^i6nc;^h7^7ij? 

tc^BttSJOK^vx^' 104, ffiMHtSm^^x^ 
1 1 Oi nMG aN3 y^^' hJf 1 0 3±fc:^JtBWK3g 
filths . KUiJi-Cfif^SU^I^tlglBfBIHi&Se 
( a ) {C^-^ . 

[00 1 91 ClcOidfcLT, nSGaNny^'^'ba 

1 ci 3±izx hy>(T^<mm&mi&^-7xif i o 4 
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i 0 5 OXJfCTl^fifilG aN^SaijIJi 1 0 5 (m» 
iOQ • cm) S:naGaNay:^:? KJil 0 3A»4>II 

^ l8riii*«=«tt«iaa5i:G a NmaaiifcJg l 0 5 *t 

-^x^ 1 1 o<myi-». -etoiA.oGa N^^iowaj 

GaN^gSffljUil O ScOfiS^iBff-rS. ^fc'U i 

fOi^tSGaNttepiiiyi 1 0 5ffMML^^w§^h 

. i i: fc: J: 0 . ^fifiiG a NmSSffijlJi 1 0 5 if*c<oa^r 

0 , »^ttSJfM;g^Xi? I 0 4 

1 0 ^omm^il^it 1 M mtil^ffitilG a 
NmSSIlitS l 0 5^^J: ^);<^^^-$^^. ^«ttStRjS.« 
y^X^ 1 04<^tt'itva5t=(i2ium(Di8PaJl 44*»J^B!6 

[ 0 0 2 0 J MV^-C, KJgfiiGaNtgSait® 1 0 5 i: 
IBda5144«:«dJ:dtCnpA l o.,Gao.9N^9-y 
.Kill O.e^fltSp. SjumTaiiC. Sfeffi^SrSO 
CCCfffs I nGaNm-i^ff^^gttil 0 7^ff 

^3nm-cs®u, iJ^tcseciaiii 0 5 opc#ia;tp 

1 0. , G ao. 9 N^' 5 >y K« 108 ^J^S 0 . 3 A? iri 
T\ P MG a N rj y f JI 1 0 9 2r^$ 0.5 HmX' 

h. m.t.'Qiz^m^ix^h^mmmmm^ (b) 
1 0 0 2 1 ] w,z. m^^mmmmmiy^oQv 
fcpsmffii 1 1 ^mcfh. fastt3!»?j«;^v 

;^^'l 1 0cO-gP^X-y^yi/LnSGaNrjy;J':J'h 
«1 03S:^tii§*. i<0±tnS«ffill 2$-^^ 

fcgH-. »^fc'>xyN-i&li3 0 0/im. JftS 5 66// 

[6p2 2J. roi^fc:\ 4:ffflBS-|ISitfe^#:V>^ 
■f^TOi. riStSl 12*»^>C0B5S[I4. nSGa.N 
^y^9 1 0 3i>it^«i4St)Mft^X^ 1 04 
<rmU^\ AA67i:^mJX, \ hGaN*-i:^#F*5 

ttJil 0 7fc:aA$iiSC:fci:^ri.- Ci^ifci 0 . 

¥crlX9 1 04.. »gittSS?JS:gVX^ 1 1 0±-C<0:£ 
**i<5,<DGaN^^fijS^*<-^«:r6;^ h.5>f T^K^* 



h G a Nm-a^^F^SIS* 1 0 7 tcaA'TS^ fc*«r 
■gtii{i6~15QtiK<, *>-oilf^i4~4. 5V 
6 0 t:#iam. 5 mWcO^T-CfiiSI^SISl?: 

nsMLfeti*. 5 5 0 oi$iseu£^^^«g-rsi 

[0023] $ 6 *%Bfl<^)^|i^ft^— if S^itJi*: 

ihii. mm^^m.^'?^^ 1 04<Dxh^^rmb 
nmAGa nmmAM i o 5 o^:gi^ia-c. mm^ 1 

[0 0 241^*5. ^mmmtixii. I TiiO^mt: 
mmmmM-rxi^ 1 0 4 1 Lxm^^fnttK mi s 

^. ±ifiii5t»®-c{i. s i Oimimmmsi 

[0025 1 *l|]^®-CiiB3Pg? 1 4 4 C7)ii 

:5:2/imi:L;/;:*^ i<pi|iSr6, S/tm. 4/im, 8xit 
m. l 6Mihk^$«Tftt!Lfc¥*ftl>--9^fc 

44ff)mt:'^'thl,zmz-^Xti. Xhy^r^c^ 
mmmiR^^^Xi' 1 04<0«ik^JKitGaNm8Sffi 
jtM 1 6 5 <OjK:gi^*ia#tS i i: fc: J: 0 . ff^^KH 

iRjg^gvX:? 1 1 Otfflv^:t3&«. i&»^mSi&^^xif 

1 1 03&«iEv^Kt,. ^^[jis^GaNmaiaajha 

10 5{:J;Offiit:§*il.^a^), IBPgP14 4tc*«f LT 

J^fL. Zffy^iZii. nSmffil 1 2S-»ja'rSMfcn 
S3y^'^'h®103SrSai$€S3t*^t. GaN^ 
^a<7)Wmnm 1 0 5- 1 0 9 Sr H 7 ^ X y ^ y i 0 

0 SrMffl t . 3&>-o-e<0il«rSimi4SSM:^'7:^ 1 0 4 

mx'oanK'thztptmxhh, mmm 
m^ms^mm^^xi^ 1 1 o<oi!i$'.2 80/xmk 

Dit3!i«. 1g$^20/im. l60/£m/3 0 0/im. i:^ 

[0 0 2 61^4,{C, 2|s^?fSJB®-Ctt. 01IC5^Uci 
t LT ( 1 - 1 0 1 ) ®*m>ixS3t«>, .:<«0^ 
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mmi¥(omtfim (2. 0 > 14. i nGaN*-«?# 

FvSttS 1 0 7(7)mtfim ( 2 . 8 3 ) i < . I n 
G a N*-ai^#FvSttfl 1 0 7 {C« t TME:S-l6j05t 

*VX^' i 0 4±fc»^Lfc nSA 1 0. , Gao. 9 7 

•yHSl0 6<0Jii9^0. 3;umi;3ia<00. 5;umJ: 

m< x'^ sjta^). 5 y^'i}i±t^j:\^mmm < 0 . 

5 /imil^SI) -CnMA I o. i Gaj. 9 N:;' 9 <y Kil 1 0 6 
*ggjR-C# S . filoTMiiSA 1 0. 1 G ao. 9 N^' 9 v H 

110 6 jitiJ^^r < b hm^tL&m.^mmm i o 

7 , P SA 1 0, 1 G ao. 9 N :7 5 «y >'Ji 1 0 8 O^Stt t 

[0027] i^-C. #«ttSm:S-7X^'104icffl 
*>ji>l 07im<7)S5iB*«Slt tvn ffffiililiO. 

.m*>^> 1 AtmOliH**at LV>. 0.1 umlXffitm 

3i^*«>'h§ < =3:1. i^:«>|(ilffiiH*ia^ U v\ m C < U 
0. 33&»<5>0. 5um(/imStfimL\\ §<c>tc. 
ffiiaRjiSiRvX^' 1 0 4±C»lifct5 nSA lo, 1 G a 
o.gN^'^y Hll 06«Ol]f{4. :?9>y:J'|5Sitcoyii6 
0. lx/m*»^>0. 4jumcO®H*<SilU^. i 

^«ttSSM^VX^' 1 0 4 f: hSA 1 0. 1 G ao. 9 N;?' 
9>yrill0 6<7)2ii<?5^tf-J¥fe^rO. 0. 6*>Ji>0: 

[0028] 0 . *llifiW(7)^f*:^— r^^T' 

<r t A^T-^ V A 1 G a N 9 >y f'Ji^ 0 : 5\m rSJ- 
10.0 2 9] C^JtiO»®2] ||SS(7)}g®l<omfflJg® 



«Bttt^ nSG aN»tR2 0 1 , nSG a Nvs*-/ 7 r S 

2 0 2. naGaN3>'^'i?>®2 03. nSSbmSP 
S n 02Ji*><i>:5rS^mttSm^VX^' 2 04. Sis 

\^^m^ht^hm^mM'^7,^2 1 o. =«««o 

pSGaN|^Sait®2 0 5. nMA l o.iGao.gN^' 
7 >y HS2 0 6 . y y 1 nj. aj. g NAi'^F 
Jii:yyK-7-I no.oiGao.99NliSJii:*><?>^S I 
nGaN#a»i^#FJl2.0 7; pSA lo.1Gao.9N 
^"j v h'® 2 d 8. pSGaNni'^r^ h®2 0 9. p 
S®i211. nfiGaN^2 01iMtCna^2 
\1iS^t>'m.^1XXyh, ^«sk-f^i^<0fi3 0 0 
)«m, ^§6 00jtimt:X^'9>fyS¥fcJ:'3t}j-S!It. 16 

[0030] ^mwi^m^-^'f^^izx. mia 

P M G a N mmJtm 205 <^fR:^^<?5;^^T\ s<o® 

%h. %t:>\z. m!&mmm\z'mm^x%i>ti 

[ 003 1 \ m^Wl<r>k a ) *>4> ( c) S-fflV^-C* 

©liiliimttyS. ^.-r. MOCVDg»{CT, ^Stt 
SBajJtff nffiG a N^2 0 1 nSG a NA-y 
7 rfl 2 0 2 SrJl$ 3 5 ri rh-C. nSG a N 3 y:? f 
ig 2 0 1 0 m-C«Ji t . SlftS'^S . 

[do 32 ] l(fiSai«!S:MOC Vp^tJ: OHX 

iimm. mmt3 x i o-* o. ■ c m) Ji*>/i>!5rs 
2 04 ^^^\-mizm^ 0 . 

{4. X/N'-y 0 yi^m^ZX S n O2 - S b ^-^y h 

WmS,^3 5 O-C. 5X1 0-2 t o r r <7)A r - 
Oim,-^i}X^{ZXW-^0. Summ^Ln.^. X-y^ 

[ 0 0 3 3 1 »:tC. S i 3 N4liA>i?>^rS^ffii!Rfig^ 
:^X^'2.1.0SrJP$0, .37xmf ji^cOP-CVD^Sr. 

miyx^:^^s^m.^'7:^i^ 2 0 4*>«> 1 oummx 

fzt i >.K«^2 8 0 ju mcOX h 9>f 7^0«^H4Sj< 

^j|^x>2 1 o*^^-r-&. id-c. < 1 1 - 2 o> 
:*rr6ifc: nSG a n a >- iJ' h « 2 0 3±tcx h 9 'f Tlit 

ffM 5 u mcO^^ffiM^^VX ^20 4RVm) 2 8 
0 Aem<7)^igttSJIM;^VX^ 2 1 Oi)<WWm^^tl 
5. JjUi*-CtfK8$ii5SB§Xg|lrii0&H7 (a) . 
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1 0 0 3 4 ) St. MO C V D||grtl:«jif*S:^A 

u mm^m^'7:^i^ 2 0 4 . ^Htj^^js^-?^ 

^' 2 1 O&tf nSGaNay^'^' h;i2 0 3±t:S^ia 
^10 5 0'CtCTpSGaNmSSEByJi2 0 55r 5^ 
.&^V ( nSGa NaVtJ'^' 1<a2 0 3*>4>]M^t'<0 
|S§ ) Jf § 5Mm. §V5>tr. SUttj^jat^-rXj? 2 0 
4 ^±<7Mn^2 4 4 <7)li3&* 3 ju m t^rS i d fc 1 ^J- 
^ftjS^L. Sft«cOpMG a NmggiaihS 2 0 5 
Sit&. iJClC. pi{GaNmSmi2 0 5i:^Pg52 
4 4 i 5 »C nSA 1 0. 1 Gao. 9 N «y>*Ji 2 0 
6^ff$0. 3jLtm-ca«t. 2«mS:8 00t;{3T 
tf. ©§2nm<0/^K-ri no.iGao.jNM^ttF 
Mi2Mbm^5 nm<7>yy\i-7l no.orGaj ^N 

.^i[lCDInGaN^fift?#FB2 0 7^^t'> <^ 
fcSRiaSl 0 5 O'CJC^ffltpSA 1 0. iG a«. gN^ 

9'yH^2 0 8i&l?§0. 3/xmf. pMGaNaV:? 

^'>;i2 0 9^jfSo. SAih-cnuj^ii-sfc, 

[00 3 5] B^m(7)mmi.mMocvD 
mu^*)mtiiL. =ft«0«iflBt«y±fcpsm«2 

1 1 ^m^h. mz. naCiaNSei2 0 l^tin 

s«ffi2 1 2mm- vxttx-izm^M^^mw 
V— f^^cosiiigffiffiH^a? ( c ) ts^-t. 

. [00 3 6] ^trnmiz^^-^th. mi<r>mmm(o 
m^^u-i^^trntiz. mm^R&^'?:^'^2 o 
4tiXxfmmm.^'^:^^2io±<r)Gamm 

«i2 0 1 mij^hmrnmrnm-^xi^ ( s nj 03IS) 

204^'fttX. I.nGaN^fift^Stt®2 0 7fc:m 
S5^aA-rSCi:3!>«t#S, #-o-C. ^^^S:3~l 

oQb mmzmm^t'£^hi>^^ii^^ 0 1> $ 

. 4. 5Vi:iS«§jt, 6 0X;#il^4', 5mW^-pC 

(O^^^t, 7 8 0 omm^LtbimT^ti, 

1 0 0 3.7 ] § hiz.. ^m-cmmmm^-^^^ 

2 04 tftSS n,.05^<^^ h9/f rilit pSGaNm 

8iajt«2 6 5co^M^mT< mssaA§iti.^ng52 

nSGaNfflg2 0l<^J:p^r^mttS«toa 
miZnmWSk2 1 2*.JBl«c'C#SfcS^Jfe<^»^l J: •) 

[ 0 0 3 8 ] . 3|i#lfiJgffiiT-li. ^miS^^fflV^ 



fcmtfc S i 3 N4K*'^.=SrS»»tt3!lRjS«vx^ 2 

10^ML)^:J^t:tJV^Tt,, l^ao^li^flcP-ifSgi^ 

a2 0 5<OJB*fi:l>T<4E^I«tw(i5S:^>=5:v^#. ^mit 

. aiws^vx^' 2 0 4 mm>fm (a»v#* ) uss^fctt 

. mmm^-^Xi^ 210 

[0039] Lmsii<mm3 1 m3i^w^<^{t:^v 

fc, AlNA.y7rJi3 0 2. nSGaNny^'^'M 
303. 3imttSil^«v;^^'3 0 4. »iH£ai?SJt« 
VX^' 3 1 0 . nSG a N^ffl-ftji 3 0 5 , nSA 1 
o.05Gao.95N^9>yH^306\ y >- h'-T* I nj, 2 
Ga,.8Ni^#F®i:yyH-ri no.01Gao.99N 
»S^*>^>=0:5 I riGaN#fi»f#P®3 07. pS 
A 1 0. (15G ao. 95 N 7 9 >y h'13 0 8 . pSG a N 3 y 
:5'^'bB3 0 9. pat^3 1 1. nSmUS 1 2*><^ 
mSitTV^S. i|i#ftV-if^^H±il@4 0 0Atm. ^ 
HjSI^ 5 0 0 ju ^n<7^f X^Cf - Tb ^tlX V^S . 
[0040] ilTt:S8<0 ( a ) ( c ) J^fflt^T* 

asrpaifciiBW-s. vmm. mm. 
mibmrnthf::, 

[0 04.1] i-f. MOCWUmWiZX^y T-^ 
30 lite. A 1 NAv/^rSSb 2?rJf $ 5 0 nm 
t\ naGaNrjy:J'7hjl3 03^^$l OAfinfS 

atit^. -jg. i!ne«Mf*?s-MocvDgsj; ojro 
tat. snmm nt03i)>(:>^j:i^hmm^tR^^'7x 

^'304*. ;^-''«/^'yy^^fcT I njOa-SnOa 
^-y-yhimW Arffi:^3lO-2torr, StciSS 
4 50X;. 02i)-ffi3Xl 0-5t or rfc:TJ?$0. 3 
nSGaNaV^^' ha3 0 3±<0i&Bt:JB{KL 

[ 0 04 21 iXltZ. 7 ifh U'JX h ^-7X9 b \JXWL 
^<0X >y f-y/SEtCT S n» I nj Osii***^*^!.^ 

messM:i'7x^' 304 ^©4 xzmfcm-t* . s ^ 

fc. s ■xo^ms^htth^'mmMr^x^^ 1 o?- 

JS§ 0 . 3 Mm-Cil^<7)«i^h'-A|g«a^fflV^T'>X 

naaiD I n , 0iWJ^t>ts:hmmm3c^7^^ 3 0 4 

±<0S i 0.1g*>^,Vi:l,^HEijk«'7X>3 1 05- 
l^-rS. CKOClfciO.. <1 l-2 0>^ri6lfc@2ju 

30 4*^ S i O.SA»^>^^^iiffiilRj£^'7X^' 3 
10{:J: 0*TeJ^;^^a^ti.l>J:dlcJg^$iiS. KLh 

08:(a.)tsH-* 
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[00431 SS. MOC VDSB[*Jfc:C:«'>x-'N-5r 

: VX^- 3 1 0±ta«iag 1 0 5 O'CtCT nSG a 
mm 3 0 52rff3 4 Atm. nMA 1 j. o6-Gao.95N^' ; 
:^»/K®306^J5S0, 3/xm-CSflt. 
7 5 OrfcW. /^-H-r I no. 2Gao.8N#m^ 
2 nm-e21 1 y VK-n no. oi Qao. gsNliM 
SIrJf $ 5 nm-C3®<01 n GaN^aft^#F® 3 0 
7 att::S«[iag 1 0 5 OX:{?*iat:pSA 1 

o^osG aj, j5Ni7 7-y m3 08^at$ 0, 3Mm^, 
pSG a Nayir ^ >g 3 0 9 i&Jf:$ 0 . 5 /zm-efiiJs: 

iifciii#ftcp~irs?^@8 (b) tcs^-r. 

[00 44] »:tc. «)i*iJi«cSrMOCVD^ij; OK 
oast. pSGaN3y^^M3 0 9±{CpSa@3 
.1 l^Jg^S. <5:tC. 7*M^v';^h t: 

aNr7y:^7h;i30 3^Ea5§-li:, <I<59±lCnMtSII 
3 1 2 SrJgj^l. . jaitTtCf^Sn^^frP— >f 
«^S8iMlrIii|0l&08 ( c ) Mzm-.^ miAz^x. 

[0045] :iffii:o\izLX. m&^1xt:^mm<^ 
mW\^'-'fm-X\i. 3SS?«*^x^ J: ort:ftS nM 
G aNzJ yrJ' b« 3 0 3affltC nmmcm^X't h 
Sm*v;?.:?±iOGaNm¥#»lt3Sni.fS 
/jN^»S«'lM^fB^:S^«l=W^^r< . mgg^ nMG a 

Nay^^' hia 0 3 . ^attsim^vx^ 3 o 4\ 

nMG a N^S-ft^ 3 0 5 . nMA 1 G aN^ y -y 
3 0 6 $^:rt-fC^««^#FvSttS3 QTtaEA^iL 

-fii. *llil»»O^«cW-1fS-?-Ctt4~l0Q, 
:4~5Vfc-r.&C:i:**-C#Jt. 
[00461 *f6B^-C»i. pSmffi3il3&»f5> 

ftl&^nTtmSSJJ. ^igHtS!R«:gvXi?3 1 0-C^^ 

3 0 4 S-«SSlKf: LX 

wxh .:lzx. mmnxmmsk^xi' so 4m 

izxmwM^mmxi. §^>{c. mi^m.M:'?^^ 
^3io\mm.]kmttx<7)mmi^-r^fzib. ^ 

if^-fSr6ox:#m*T% 5mmzxfmmmi:m 

MLJtBf, 1 00p0^racD|?^Sr?IBT'#!t. 
[004 71 [||Jfe<0^®4]H4tC*«^g^XrU 

^rm^4 0 1±(C, A l.N^<'/7rii402. nMG 

aiiay9i^hm4o:3:, mm^m^^^^i^ .( ^ n 



. ma r n j O3® ) 4 0 4 . nMG a N^FfflflSl4 0 5 . 
ttSA 1 0. 05 G ao. 95 N ^' 5 «y HJ14 06. yy K-r 

1 no.2Gao.8NS^#F®tyyh'-n no.oiGa 
0. 99 NliMS*»fe^S I n G a N#M^^#Fe4 0 
7. paAlo.o5Gao.95Ni?57h'l408. nSA 
1 6. 05 G ao. 96 N^fflil:®4 8 8 . pMG siNay^ 

^ vm4 0 9, psmii4 1 1 . vmw&4 i 
^sii-cv^s. ^r*5. ^m^-^fm■^^x\t^3o 

Ojuin. ;g$5 00jum'CftO, 4^«cl'-1J^^i&» 
[ 0 04 81 jaTfc. B9C7) ( a c ) ^fflV>T 

®itii«ttJt. 

[0 04 91 i-r. M0CVDi|MfcT1?-7T'frafl? 

4 01±t:. AlNA.y7r^4 0 2i[$5 0nin. n 
SGaNrjy^':7hJi4 0 3Jf$5/xmS:aJi^S. C 
O-^xn-^, MOCVD^giOJROtBt. n 

lS^VX^'4 04^«$0. 3/zmJg^-rS. WiZ. H 
i©^li:|5lS^fi5:^twT. S nttlnzOaS** 
<i>^:SSJf?JSftVX^'4 04Srflg3jL£m. ^liSr5~7 
/imtm-tS. int-, X>5'frtt<0Sn^I n 

2 03®*><J>:3r«.««1iSS?^:gVX^' 4 0 4 S- nSG a 
N 3 y ^ ^ 4 0 3 ±t^flimSit^ i i: t 

ffi0S09 (a) {C^-f. 

[Op 5 01 SS. MOC VDHBl^taflfjc^^A 

404tnSGaN 3 yiJ' ^' 
hJi4 0 31iz3mm.\ 0 5 6-CIZTnSGaN^ffl 
'ft;Ji4 0 5$-Jf§4/zm. nSA lo.osGao.gsN:?^ 
«y Ha4 0 6 S-Jf $ 0 . 3/imT'ait. S«iaSSr7 

5 OX^tCTff . Jyy^-ri n,. jGao.gNfi^^F® 
i&^§2nm'C2»i:yyH-n no.oiGao,99N» 
SiiJ'JS? 5 n m-C3 Ji(?5 1 n G a N#M?^#Fii4 

0 7 Srss <J:{c««iJi«i 0 5 ox:t#iaupaA 

1 0. osGao. 95N^'9 «•/ HJi4 0 8i&»S0. 3 Mm 
•C. nMA lo.o5Gao.95N«gSffljtJB4S8*0. 3 

[00511 -s. i!fiBaii«c?:MocvD^aj: on^ 

x^N-i&JROfflL. X.yf-y^^fcJ:OnaAl6.oBGa 
0. 95 NmSSIijtS4 8 8{craP^4 4 1 Srm-f 1? 

ie^pa54 4 i<ojg^ffia«, vSttsoT^tceati. 

^SttSlRjS;^^;?.^' 4 0 4<0irStl.«iSP«J{cfiLEt. 

[00521 SS. MOC Vp^grtfcBinE'>x^N-i& 
^AU> iSPa54 4 1 . nSA 1 j. os G a,. 95 NSSSIfl 
±ft 4 8 S&l^pSA 1 0. 06 G a 0. 96 N 9 -/ H« 4 0 
8±tCpffiGaNb>'^'^'hJS4 0 9?:Ji$0. 5jum 
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[0053] . mmm m o c v d na j; d k o ai 

paGaN3y:J'^M4 0 9±t:pam«i4 1 1 
>>®4 0 3i&saj$*> c:o±{i:nSmffi4 1 2i&Jg. 

[00541 2|s^StJ^®<^^*V--»f§gWi. nS 

mffi4 1 2{i#miiiiai?St^vx^' 4 0 4 J: 0Ta5tj^ 

^§it;fe nMG a.N3 V^' M4 0 3 fcJ^^^ilTiJ 
•3, m4nSlGaNny>^'ha4 0 3,^«ttSS? 
k:gv:;^^4 04tJtJ4nSGaN^ffl^kl4 0 5. A 
1 GaN:?7.-y F»4 0 6SrVM.-CvStt®4 0 7t^ 

5->-14£J'C*0. 5mWaj^)^0©f^mffili3. 9~ 

[0 0 5 51 ifc, :^mmmt\i. nSAlo.osGa 
o.95Nil8Sfflit«488i:Lt:naA 1 G.aNJl=&»ffl 

b-ki^. mm.A I GaNiS-SffltT t^<. 

mmmm!i^'?x^^4 04<7)m(o±m&mt . 

[00561 ^i^iz. :i^mm<r)mmt ix. mm 
ttsm^'7;^i7 4 04Sr, ^<m-(o^^xmjm 

6. m^smt 15-2 3 Q t . ^mit^m^vx^ 

4 0 4 t> 2fgl,Sffii(i^L^. i o 

[0 0 5 7 ] S4>fc. *%B3{Ct3V^•C. pSm^i4 1 1 

i}'ti>m^ixf::mm. mm±m4 8 8izm^tif:z 

tzm:tim.m^m4 Q4^mLx^if::^. : 
mmMmi:WMmmt^j:hcbizj;v.m^^ 

WrxmSlkVtcib ^h. 1 2 0 0 Ol^feUi<^«ifir«qf| 
[0058] [||*gi^®5] E5{;*^BJc7)Mfl:;<f»j 

±tC, nSGaNA>y7TJg5 0 2, nSGaNJl50 



X^'S04. S i Oilg3&>/55:S^iHS3^?^:gvX:J' 
510. paAlo.o5Gao.95Nm8SffljUi5 5 5, n 
MA 1 0. 1 Gao. gNi? 9 >y 5 0 6 , JVY^r I n 
0. 2 G ao. 8 Ni^^FSt y >- H-T* r no. 01 G ao. 99 
H^miS^h^h I n G a N^M^#Fe 5 0 7 , p 
aAlo.,Gao.9N^'5>yHS508. pSGaNay 
^':5'>^5 0 9. pM«fii511. nM«fi65 12*>^> 
mSiXTV^S. ^yr^^X\im40 0um. 

[OO59imTt01O<O (a) (c) $rfflV^T 
JS^a. vm«. I I I SOS 

iff. ps^^ttii, nmpfma. ^^^Jt^mimum 

[0 06 01 i-f. MOCVDHSKT. ^mitnSG 
aN«l!?5 01±fe:. nSGaNA*>?7riB5 0 2*» 
§3 5ninT. nSGaNri>':?^' h®5 0 3^Jf§ 1 
O/^m-C-fill-tl). 

[00611-jK. mmsrMocvD^siOJRoaj 
nmm%m:m- Shims nOtii^h^hmw&: 
MmM:^x^ 5 04 $ 0. 5tx mmmi. i ; 

•C. S-b^DS n Oiti^t^-^jihmW^mMrfX^ 5 
04«. XJ^y-^m^mW ^^\i350iS^hA5 

0°C\ZX^'itl'Sb. S h^m nzOatfO^iaggiO® 
W.ZX'B^Xtttitb. ^tlJt/inMGaN:3y:J';7h 

B 5 0 aaiimut: i <5(:ic, ^i©gS2 

mmmmwizx . 5 0 

mumcoxh'y^rmzmm-i. mz. <i 1-2 

0 >:^|n)tX h 9^ T^KtCnMG a N3 ^' 5 0 

3±ji,zmm,mmM^x9 50 4 tiorai®** 1 0 nm 

f^shi-ol^. i(i*^2 8 0/imC0S i02*^/?>^Sffi 

iHts8?fig«-?x^ 5 1 o^mm-h. mLtx'\,z^ 

(a) kZjfit. 

[00621 MOC VDgSrtfc:i5iB'>x/N-.^ 
#XL. ««iaSl0 5 0'CtCTpSAlo.o5Gao.96 
NmgSaait®5 5 5i&ff$5xxm. ^«tt3JlRjS:S^X 

5 0 40m±L<mnu 544 (oma^ SMmiz^ixo 

{=■ 6)i-S^:SU ^:6-J^<OpSAlo.o5Gao.95N 
ttOTjt®5 5 5^J^J^&. pSA 1 0. 06 G a 
0; 95 NmStiaitB 5 5 5 i: HPSJ 5 4 4 a J: 3 n 
SA 1 0. 1 G ao. 9 N ^ 5 «y 5 0 6 SrJ¥§ 0 . 3 jum 
t'flUit. S«jaSS-8 0 0*ClCT<f. J¥§2nin<oy 
yK-ri no; 2Ga,,8Nft^#F®2®i:5§5 nm 
coy >• I n 0. 0 1 G ao. 9 9 NRM® 3m<^SMFf- 

#Fa 5 0 7 SrSi u . »:fcafi^^ag 1 0 5 ort^s 

LpMAlo.iGao.9N^7'yH®508i&Ji[$0. 3 
MmT. pSGaN3>'^:J'hfl|50.9^J?$0. 5m 
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[00 631 «^i«c^MocvDiisj:bJR0{i5 

pMGaN3y:?^'M5 0 9±(Cpa®fii51 1 
N3y:?:?hJi5 0 3fcnilSffi512^J^jR-rSi Ja 
$01 0 ( c ) ics^i-. iaat'>xyN-$-fi^<6i^fc 
[0064] :^mm^ti^>xii. namffi5 1 2** 

nSG aN3i/:?j? bJ|50 3(cm$tltV^«.fe4^>. 

^missm^vx^' 5 04 . i^sssm^vxi? 5 
1 o±<f^miwmizmmt>mm\>\ u 

«)f^4~5. 6VcOiNI«cW— rS^'SrJ^J^ 
[00 6 5] *j^fcfev^Ttt; mapfiihl^ 

A 1 ^-tmitxmm-iztizx mmmm 

to 0 6 6 1 Jls^lijgffii'Cfiiii'^^ nSGa 
Nay^'^' hJi5 0 3^BJ?:ii{t^*«.^mi^«'Cfc 
4 nSGaNffiRS 0 iSBS^iBCnMmffi^mUr 
t>m<, i«0i»&cO3!5^ffifiill5~l 6Q, Wtmmi 

3. 8~4. 3Vt. nSGaNny^J'^'hJiSOBt: 

JiT^^. 91g^^6 0'C#HSi4'. Sm 

w^-pe«^f4i 5 0 0 QvmQh^it. 

[00 6 7] 

mmm/ms^^'^:^'? ^i^Lxk'&m^zi^^tih 
fct>. mmi-m^mst. thizmmizwxtz^ 

, 10 0 68 ] «i>(:«.^^il#?^:g^x>iat<^M: 

[01 ] *^coiiJSjgsi<oMfl:;y'j'>AM:^?^ 
^*ur-r^^^iiirii«iC0-c»s. 
1^2 J *f|Bg<^iiie^jB2<oa^i;'>/.i^k^«ii|i 



[04] *5%BjoiiMj^®4<Dg-fb<f'j'>A^i:^!i». 
[05 ] ^mffmmmmM ^j^m-^im- 
[06 J mmmi(omfty!fv^j^jkit-^^t¥u- 
[07 ] mmm2<7)^it^v*;j^m.-^miiiu- 

[08] llifiJgJS3<^M^b;tfU';7A^^!|%i4i^i*cP- 

if«^<ofmB^0rfcs. 

[010] IIS©g®5<0M^'; •^A^'&iBJ^i*:!^ 

[011] t^*c7)g^b;yy'>Aa^^^%^*v-r<o 

101. 301. 401 ■»^7T-fTS« 

10 2. 3 0 2. 402 AlN^-^'/yrm 

103. 203. 303. 403. 503 nMGaN 

10 4 , 2 0 4 . 3 04 . 4 0 4 . 5 04 

105 s^GaNmssaajh® 

106. 206. 506 nMAlo.iGao.sN^^'f 

Ym 

10 7 I n G a N#-*P#Fvgtt® 

108. 208. 508 pSA lo.,Gao.9N^7'y 

K» 

109.209. 309. 409. 509 pSGaN 
110.210.310.410.510 tm^^SSi 

111. 211. 31 1.. 4 11. 5 11 pM«fe 

1 i 2. 2 1.2. 312. 412. 512 nSttSS 
144.244.441. 544 SPtJ 

20 1. 5 0 1 nMGaNS^ 
202. 50.2 natjaN/-?-y7r« 

2 0 5 p S 6 a NIStiSnjIJS 

2 0 7 . 307. 4 0 7 ; 5 0 7 I n Ga N^^Mll^" 
.#Fil 

305. 405 nMGaN^^ffldfES 
366. 406 riSAlo.o5Gao.98N^^5>yHJi 
308.4 08 pSA lo.o5Gao.95N^'7"/Hl 
4 88 naAlo.o5Gao.95N«il[ffijil:« 
555 pSA lo.osGao.gsNmSSQljhii 
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